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BACKGROUMn nc rue fr | VFriT | nr| 

betweenanon-woventopsheetandabacksheeTfimFHrnsbS^ ° f abS ° rbent inner d ^ed 

l-near low density polyethylene, polypropylene and c 2™ ^^^»^^#**V^. 
v-nyl acetate, acrylic acid, acrylic acid esters and o^Zrnt^ T •° n *.° r m ° re com °"°™s such as 
been particularly preferred for such uses These Zm ? ? containing from 3 to 8 carbon atoms have 
flexibiHty and moisture impermeability ^l rl%^^ f — the requfeite properties of 

It is also desirable that film materials u^h in u ' Tat3le for such applications, 

mmscome intocontact ^h^^SS ^ ^ be — •«* 

rumpled or crinkled. They should at the s'ame ZTa^oXTelt o^TJ° T and 3lS °' be < uiet ^ 

puncture strength and impact strength so that they ^not^l^l^ T** 8UCh 38 ,ensile < e,on 9 a «°n. 
rugged use. y are not read,| y l °rr> or punctured under conditions of normal or more 

mate°a^.^ »• W the af «ioned film 

be produced by copolymerizing ethylene wrth a C. to C Ih^r V Streng,h and ,ou 9hness. LLDPE may 
those selected from butene-1. pentene-i. hexene I 4 mClp e 2 e 1 hT'* f a,pha "° lefins inc,ud ° 

are present in amounts up to 20 weight percent, normally Seen 3 and 'il * m ' ' The Vomers 
'Z°nnT 3t l0W P ressure -hQ a chromium c^o^ S^^^T^ %Y Th ^™™«on 

I , Z E ■ Pr ° dUCed by 8UCh me,nods na * a density between ? 900?nS S T ? ""^ ° Ut ,n ,h8 938 P hase ' 
0.1 and 25.0 grams/1 0 min, more preferably from 0 1 tc 5 0, Jal^ ?, 35 ^ and a me,t index < M| ) between 
of LLDPE are known such as disclosed in U. Tpat ^4 07 IslZZzTnT"™ 9 Pr0CSSSeS '° rthe P"***" 

Despite the good properties of films made using LLDPE the ml ' ' 
restnct the process conditions under which cast films hav^g a un So™ Z?**™ 9 ° f ,he po * mer ,end to 

process for preparing an embossed film for use m dS^^SS J2?? °T ° ^ FOr 6Xamp,e - a 
wherein the polymer is heated to a temperature gene X n th« ™r 3 ' ' S ' he S,0, - die cast extrusi °" P^cess 
to SSO'F) in an extruder and extruded through a SShE he n n 1 T ° f ^ 1 75 ' C t0 about WCWF 
is to be embossed, the steel roll is engraved K« ^^JS^* ° 8 8,661 and mbber ro " 8vs tem. Where the film 
a female embossing roll). The rubbeL. JZ^^iS^'SS^^ T, f0ll) -^pressions 

the formation of the film. Thus the roll system serve both o \Z T ? the Ste6 ' r °" pattern is im P res ^d during 
0 the rubber and steel rolls is maintained t^^SS^^Z ^ TO" the P° ,yo,efin ma,e " a ' The speed 
mm on a wind up roller after it exits the steel/rubber roller nio 9 ^ 3nd subse °^nt take up of the 

-Pe^ 

t e f,.m to hold a constant film thickness down the Z tZZe^Zl TT * ^ 38 the Ml » 01 
the presence of light and dark bands running across the film The T 6Cti0n ' ¥ * ich is evidenced b V 

are of a thicker gauge. The degree of draw resonance is alLt fS ^ 3 ^ 8 ,hin " er 9aU£,e ^ the a ^as 
S ds^ 

polyethylene (LDPE) having a mh Index of at least 7 5 d!^^l^. E, r* 35 hi9h Pr6SSUr6 ,0W * ensi * 
cm3 or as an alternative EVA', can be blended with LLDPE H~r h * ran96 ° f fr0m 0 910 10 0 930 «J 
-ne speeds (e.g., 254 cm/sec (500 ft/min)) with such b,end S ^0^^^ iS 8ti " f ° Und t0 at hi 9"^ 
the blend serves to diminish the good tensile and etonSnTrooertKn 3 8UbS,an,ial amount of t* 19 LDp E in 
containing LLDPE as the sole polymer ^gallon propert.es of film material wh n compared with material 
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Recently, a new class of low density ethylene polymers have been introduced into the marketplace. These materials 
are characterized as very low density ethylene polymers having a density in the range of from 0.88 to 0.915 g/cm 3 , a 
melt index of from 0.5 to 7.5 dg/min, a molecular weight distribution (MWD) of no greater than 3.5 and a compositional 
distribution breadth index (CDBI) greater than 70 percent. Compositionally, these polymers contain ethylene copoly- 

5 merized with up to 1 5 mole % of another alpha monoolefin containing from 3 to 20 carbon atoms such as butene-1 , 
hexene-1 , octene-1 and the like. These polymers with narrow MWD and narrow CD provide a unique balance of prop- 
erties including narrow melting point range and improved toughness when fabricated into shaped articles as compared 
with normal low density polyethylene prepared by the conventional Ziegler catalyst systems. 

One of the primary uses of such materials is as a heat seal component as is shown in PCT Publication No. WO/ 

10 93/03093 or layer used in conjunction with the preparation of packaging films constructed from polyolefin polymers 
such as polypropylene as is shown in PCT Publication No. WO/92/14784. The narrow melting point range of these 
polymers renders them extremely useful in packing fill operations where it is desirable to develop strong seal strength 
immediately after packaging and while the film is still hot from the sealing operation. The document EP-A2-461848 
discloses a composition of an ethylene/pentene-1 copolymer produced by a traditional Ziegler-Natta catalyst and a 

15 high pressure polyethylene. 

SUMMARY OF THE INVENTION 

The present invention provides for a polymer composition comprising a blend of from 25 to 90% by weight of a 
20 very low density ethylene polymer having a density on the range of from 0.88 to 0.925 g/cm 3 , a melt index of from 0.5 
to 7.5 dg/min, a molecular weight distribution not greater than 3.5 and a compositional distribution breadth index greater 
than 70%, and from 10 to 75% by weight of a low to medium density ethylene polymer having a density of from .910 
to .935 g./cm 3 , a melt index of from 0.5 to 20 dg/min, a molecular weight distribution greater than 3.5 and a compositional 
distribution breadth index less than 70%. 
25 The polymer composition of this invention may be fabricated into film material by cast extrusion processes and 

exhibit improved draw resonance such that film of uniform and constant thickness may be obtained at higher manu- 
facturing take-up speeds. 

The invention also provides for films prepared from this blend having single layer construction or having laminar 
ABA construction wherein the A or skin layers comprise the blend of this invention and the B or core layer comprises 
30 a different olefin polymer such as high density polyethylene. 

Films of this invention exhibit excellent elongation; tensile and impact properties and also softness, feel and noise 
properties which render them eminently suitable for use as back sheet components in the fabrication of absorbent 
articles such as diapers, bed pads and like articles where such properties are desirable. 

35 DETAILED DESCRIPTION OF THE INVENTION 

The very low density ethylene polymers (VLDPE) which is used as one component in the films of this invention 
are ethylene/alpha-monoolefin copolymers wherein the monoolefin can have from 4-20 carbon atoms such as ethylene/ 
butene-1, ethyl en e/hexene-1 and ethyIene/octene-1, copolymers or terpolymers of olefins having from 4-20 carbon 

40 atoms such as ethylene/butene-1 /hexene-1. These ethylene copolymers and terpolymers with prescribed range of 
monomer levels can be prepared by polymerization of the suitable olefins in the presence of supported or unsupported 
metallocene catalysts systems. The preferred range of comonomer level generally ranges from 4 to 15 mole percent. 

These copolymers have a density in the range of 0.88 g/cm3 to 0.925 g/cm 3 . Preferably the density is in the range 
of 0.885 g/cm 3 to 0.91 g/cm 3 . Densities above 0.90 g/cm 3 are measured using standard accepted procedures. At 

45 densities below 0.90 g/cm 3 , the samples are additionally conditioned by holding them for 48 hours at ambient temper- 
ature (23 ft C), prior to density measurement. Preferred copolymers in accordance with the present invention are VLDPE 
copolymers of ethylene and a C 4 to C 10 alpha monoolefin, most preferably copolymers and terpolymers ethylene and 
butene-1 and/or hexene-1. 

The melt index (Ml) of the ethylene/alpha-mono-olefin copolymers of the present invention is in the range of 0.5 
50 dg/min to 7.5 dg/min. Preferably the Ml is in the range of 0.5 dg/min to 5.0 dg/min, and the most preferred Ml is in the 
range of 1 .0 to 2.5 dg/min. Ml as measured herein is determined according to ASTM D-1238 (190/2.16). High load M1 
is determined according to ASTM D-1238 (190/21 .6). These copolymers also have a narrow molecular weight distri- 
bution. The ratio of Mw/Mn is generally in the range of 1 .5 to to 3.5, preferably in the range of 2.0 to 3.0. 

The ethylene/alpha-mono-olefin copolymers should also have an essentially single melting point characteristic 
55 with a peak melting point (Tm) as determined by Differential Scanning Colorimetry (DSC) in the range of 60°C to 1 1 5 D C. 
Preferably the DSC peak Tm is in the range of 80°C to 100°C. "Essentially single melting point" as used herein means 
that at least 80% by weight of the material corresponds to a single Tm peak existing in the range of 60-11 5°C, and 
there is essentially absent from the polymer any substantial fraction of material which corresponds to a Tm peak found 
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point in excess of 1 15 'C as o^eby DSC ana^if ' "° SUbStantia ' « *' matena ' haS 3 peak ^ 

range. The sample is then cooled at a programmed rate oUO™c/mSll L t a temperature above its melting 
The sample is then reheated (2nd meltlngfa™^^ be,0W i,S ^ 

■ asth^eTg^el^ 

* -sing T r™^^ 

fraction of the copolymer that is solubSed as aW^nn nM ♦ ^ d,Str,bu,lon curve is a P** of the weight 

composition dislrfcuL cZ £ he p U m 0S lTZ7^Z i * t0 3 ^ ,raction v — 
the weight fractions less than 15 OoTare Zred Th ?T °. " °' com P osi,ion wi,n e'"«on temperature 

the resinof represent invemion The ^ dTof 3 «** * 

of ignoring weight fractions below.1 5,000 in ™ M *" C ° nVen,i0n 

details of determining the CDBI of a copolymer areh^m , ,n thn 1 ?. J he / ned,an c °™"°™r content. Further 
Application WO 93/03093, publish^ FebXy U T^T ^ ^ ^ See ' for 6Xample ' PCT Patent 

rang^f ^a^^ - " to 98%, usually in the 

othercatalystsyst^sw^ 

oopotr 2:^:~ 0 ^ a d rs= r ? the prepara,ion * *- vldpe 

hafnium, show extreme* high activity in ethlne cotZ^n ^ T ^ ^ 38 ZirCOniUm ' titanium and 
aratton of polyethylene and eopolyX«2i^^ Miocenes are well known especially in the prep- 
allocene- is herein defined to l^^^t^^ ? 7°^ ^ speciflcati °" ^ term '™t- 
the Periodic Table of Element T^ ^ 

a r ^^^^ 

astern of the metallocene type ZtlvZlle r^S^^^T- ° f * ^ ° f ,he Cat3 ^ 

described in U.S. Patent4 655 208 Othe cocaLlvsJ „ ^ ' Pr8par ' ng alumoxa ne one of which is . 

pounds, or ionizing ^e^^^^^^^^ metaHocenes, such as trialky.aluminium corn- 
ionize the neutral metallocene compound Such Ionian ' n - buty, i ammoniumte,ra (P e ntaflurophenyl) boron, which 
cation assorted w*h but no, oSKS or on y ^seTy £322 ™LT * " ^ W SOme ° ther 

pound. Such compoundsaredescribed in EP-A-052?732 Ip?^^ h^T2 ° f COm " 
3, 1988, and U.S. Patent Nos 5 153 157and5 196 uni ^ £ °03 and EP-A-0 277 004 both published August 
cydopentadieny. heterc*tom^ 

activator to form an active polymerizatiorfcateSst svs^em t^T , * * erther a,umoxan « °' an ionic 
types of catalyst systems are dTs S Hn S exam 1 p?^ P ^ USe,U ' th ' S preSent invention - These 
uary9,l992,U.SPaZ N os5 0^ 

optionally, prepolymerized or used in conjunction wit , an a L ' or s™«n * ^ ^ may be " 

ductivity. 'junction witn an additive or scavenging component to enhance catalytic pro- 

Utilizingametallocene catalyst, the VLDPEcopofymers usefu, as, he ,ow melting polymers o, the present invention 
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^O-S P-ures and temperatures in the range of 

medium to which ethylene -n^iiSJS^f ^ " ^ h 3 ' iqUid 

in the polymerization medium can^aTa ? a * bd The em P'°V ed 

zene or xylene. The medium employed shSd be^id 33 t0,U9ne - elhylben - 

Preferably, hexane or toluene is employed condrtions of polymenzatron and relatively inert. 

Phase polymerization can be P So mX^ range of 50»C- 12 0°C. Gas 

vessel adapted to permit the senarato ri nrrS^^- . f 3 ' ySt 3nd product particles in a P^ure 

and an inert diluent ga" 1 S^I^SSS!^ ^."T*" ^ ° 0monomB « hydro 9 en 

atures of 50'C-1 20»C. TriethSSm may be addt as' ^needeS "° " * the PartiC ' eS at 3 tem P e '" 

rities. Polymer product can be mJ^^^^^?^ ° f " ater ' ° m and other *P"- 

product inventory in the reactor ^^^^Z^^^ 31 8 ^ SUCh 38 l ° mMn a constant 
recovered by any suitable means taSnSfS^JrT'^ 6 * he » MOducl po, y mer « be 

phase reactor, freed of resilal monoZ ^E£^!^F*? ^ * We0WrBd Uom the 9 as 

removal. 3 nrtr09en purge ' and used with °"t '"rther deactivation or catalyst 

pentene-1 in the presence of the catalvsTs^tem S T bUt9n6 " 1, heXene " 1, oc,ene ' 1 ' ^methyl- 

alumoxane compound *n***!S2^^ metal a <* « 

the polymerization temperature b.a^^(2SS2S^T^ ^ high * ressure proc **- that 
that the polymerization pressure be abote 50 .bar ,koS .nT P . ™ tempera,ure 0,tne P°'vmer. product and 
polymer product that would be prod^^ the m ° ,eCU,3r Weight of the 

niques known in the art for control of molecula weiah luc Z ? J® ".gher than desired, any of the tech- 

used in the process of this invention 9 USS ° f hydr ° gen ° r reac,or temperature, may be 

The low to medium density ethylene polymer with which the VLnPPi«hi a o^« . <u . 
invention may be characterized bv a densitv in ih»«n^^ t ? blended to form the .mproved films of this 

higher meK index than JTdZ c^Z Te a M1 IbTa T™? ^ * ^ ^ 9 *™ al * exhibH a 
weight distribution above 3.5 and a composition^ ^i^Sf* V^.*" - 5 ° ^ UP ,0 2 °' 3 m ° lecular 
These materials may be prepared t^^^ h^ D »«,^ ^ **" 7 ° % ' USU3 " y leSS than 55% ' 

L^ymershaveapreferredd^ 

present in the composL lie ^^S!^^^.: 8 * °" the t0,al we,gW °< P°'^r . 
pr ferab* from 50 to 70% by weignt of Ih. >rlSS!^Si * We,9ht ° f *" VL ° PE COrnp0nen, ' most 

be pC^« " «.ms of ABA construction may 

comprises the core or B f^^^^^S^^T * ^ "* 3 P °' y0le,in P °*™ 

LDPE blend material and particuSy belse Xol!^ ° f filmS pr6p3red ,rom the VLDPE/ 

such an ABA construction permit b^S^^!^^* S ° ,tn8SS Pr ° perties of such film * 

for the fabrication of back sheet maiS^LlLp JiT * mm n0t ° therwise be desirabl * 

conventional high density polye h y,ene havl a densST Zl^l ^ S " Ch m3,en ' 3ls include 

high density P o^,hy,enISh ha's t0 f B ° *" SC(3p 

tainers. Thus the invention provides for cost effect ^re S su'.h If ? , ^ ^ ^ ° f SOft dnnk con - 

than 3.5 and a compositionaldistribution breal index w « "° ^ 

on polymer content, of a tow to medium density ^b^^^^^P 1 ° l ° ?5% by Wei9ht - based 

Many einyiene polymer having a density in the range of from 0.91 0 to 0.935 
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g/cm3, a mett index of from 0.5 to 20 dg/min, a molecular weight distribution above 3.5 and a compositional breadth 
index of less than 70%; ii) melt extruding said mixture at a temperature ofup to 28B°C or at least 246°C into a nip 
formed by a casting roll and a pressure roll; and then iii) taking up said film from said casting roll at a linear speed in 
excess of 254 cm/sec. 

5 The films of the present invention may be fabricated using cast extrusion techniques well known in the art. For 

example, the monolayer film may be prepared by forming a uniform mixture of the polymer components and any other 
additives in a compounder extruder, extruding the mixture through a flat die at a temperature above the melting points 
of the polymer components, e.g. at temperatures from about 245°C (475°F) to about 290°C (550°F), to form a web, 
and casting the web on a chilled, smooth or patterned surface casting roll. For many applications it is preferred to 

10 emboss the cast film to produce a roughened pattern on the film surface such as disclosed in U.S. Patent 4,436,520 
to reduce the surface gloss of the film. This embossing may be carried out using a casting roll having a patterned 
surface and a pressure roll wherein the web is passed through the nip of these rolls. The resulting film is then cooled 
and wound, or the film may be further oriented by drawing in one or two mutually perpendicular directions by techniques 
well known in the art. 

15 Where the film is a laminar film of ABA construction, the film may be prepared by the technique described above 

using coextrusion techniques. Thus the polymer forming the core layer, i.e., HDPE, is coextruded with the two outer 
layers using a multiple die coextruder, or molten layers of the outer layers may be applied to the surfaces of an extruded 
cast film of the core layer. 

A particular advantage associated with films prepared using the polymer blend components of this invention is 
20 that the film exhibits improved draw resonance properties during the production processing steps. 

The films of this invention may have an overall film thickness in the range of from about 1 2 to about 52 u, (0.50 to 
2 mil), more preferably from about 19 u, to about 40 u. (0.75 to 1.5 mil). Where ABA type laminar films are prepared, 
the core B layer may constitute from 20 to 75% by weight of the total film, more preferabjy from 25 to 60% by weight 
of the total film. 

25 The polymer components used to fabricate the films of the present invention may also contain effective amounts 

of other additives normally included in such compositions. These include slip agents such as talc, antioxidants, fillers, 
dyes, pigments, radiation stabilizers, plasticizers and like additives. 

For diaper backing applications, it is preferred to incorporate into the composition a light-colored pigment master- 
batch concentrate (MB) composition which may contain a mixture of pigment, antioxidant, dispersant and other addi- 

30 tives dispersed in a suitable olefin polymer matrix. 

EXAMPLES 

In order to provide a better understanding of the present invention including representative advantages thereof, 
35 the following examples are offered as related to actual tests performed in the practice of this invention, and illustrate 
the benefits of this present invention. 

EXAMPLE 1 

40 A monolayer film was prepared by mixing a polymer formulation having the composition set forth below in a 8.89 

cm (3 1/2 inch) Black Clawson extruder and melt extruding a web of the polymer at a temperature of approximately 
260°C (500°F) vertically down into the nip between an embossing chill roll having a matte surface and a smooth surface 
rubber roll. The chill and rubber rolls were maintained at a temperature of 130 to 140°C and 50 to 60°C respectively 
and at a contact pressure of 276 kPa (40 psi) to yield film material exiting the roll nip having an average thickness of 

^5 31 u, to 33 |i (1.2 to 1 .3 mil). The resulting film was picked off the chill roll by a secondary chill roll maintained at 60°C, 
taken up and wound at an initial speed of 254 cm/sec (500 ft/min) to yield a finished film having a thickness in the order 
of 20 u. to 25 u, (0.8 to 1 .0. mil). 

Once the system had stabilized under the aforementioned conditions, the rate of take-up (draw line speed) was 
slowly increased by increasing the speed of the take-up rolls and each film observed for the appearance of draw 

50 resonance as evidenced by light and dark bands running across the film. 

The composition of the monolayer film prepared above was as follows: 

a) 70% by weight of a very low density polyethylene based on a copolymer of ethylene and less than 10 mole% 
butene-1 having a density of 0.88 g/cm 3 and a Melt Index of 2.0 dg/min.; 
55 b) 25% by weight of a high pressure low density polyethylene homopolymer having a density ot0.917 g/cm 3 and 

a Melt Index of 1 2.0 dg/min.; 

c) 5% by weight of a masterbatch white pigm nt concentrate dispersed in polyethylene component (b). 
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CONTROL A 

A control monolayer film was prepared as set forth in Example 1 with the exception that a linear low density pol- 
yethylene was substituted for VLDPE component (a) and in the same amount. This LLDPE was a copolymer of ethylene 
and 3.5 mole% of hexene-1 having a density of 0.91 8 and a Melt Index 2.0 

Films made from the composition of Example 1 and Control A were drawn at an initial rate of 254 cm/sec (500 ft/ 
min) which speed was increased gradually to over 305 cm/sec (600 ft/min). The film of Example 1 drew down to a 
thickness of 1 4 u. (0.55 mil) at a speed of 31 9 cm/sec (627 ft/min) prior to breaking, with no indication of draw resonance 
up to the point where the film tore off. The Control A film exhibited draw resonance prior to reaching a draw speed of 
305 cm/sec (600 ft/min). 

EXAMPLES 2 AND 3 

Example 1 was repeated using two additional formulations wherein the film components used in Example 1 were 
present at the following levels: 



Ex. 2- 


(a) VLDPE - 


50% by weight 




(b) LDPE - 


45% by weight 




(c) Pigment concentrate - 


5% by weight 


Ex. 3- 


(a) VLDPE - 


30% by weight 




(b) LDPE - 


65% by weight 




(c) Pigment concentrate - 


5% by weight 



Films were drawn at a rate of 254 cm/sec (500 ft/min). Physical properties of these films as well as the Control A 
and Example 1 film (also drawn at 254 c/sec (500 ft/min.)) are shown in Table 1 . 



TABLE 1 



Film 


Control A 


EX.1 


EX.2 


EX.3 


YAGj (mil) 


1.20 


1.23 


1.25 


1.25 


YAG, (n) 


30.48 


31.24 


31.75 


31.75 


Dart Impact (g) 


166 


338 


262 


230 


TD? Ult. Tens, (g/in) 


1740 


2672 


2117 


1754 


TD? Ult. Tens, (g/cm) 


685.0 


1052.0 


833.5 


690.6 


TD Ult. Elon. (°/ 0 ) 


671 


733 


698 


676 


TD Sec. Mod. (psi) 


NT* 


12,430 


14,170 


14,570 


TD Sec. Mod. (kPa) 


NT* 


85705 


97702 


100460 


MDi Ult. Elong. (%) 


482 


574 


471 


416 


MD Ult. Tens, (g/in) 


2148 


3093 


2484 


2133 


MD Ult. Tens, (g/cm) 


845.7 


1218 


978 


840 


MD Sec. Mod. (psi) 


NT* 


11,910 


14,070 


13,820 


MD Sec. Mod. (kPa) 


NT* 


82120 


97013 


95289 



YAG - Average film thickness calculated based on film weight and polymer 



density 
2 TD - Transverse direction 
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3 MD - Machine direction 
NT* - Not tested 

EXAMPLES 4,5 AND 6 



Three additional formulations were prepared and processed into monolayer film by the method set forth in Example 
1 . Components were blended at the following levels: 



a) VLDPE* - 


67% by weight 


b) LDPE (Same as Ex. 1) - 


28% by weight 


c) Pigment Concentrate - 


5% by weight 



*ln Example 4, the VLDPE used was a copolymer of ethylene and butene-1 having a melt Index of 2.2 and a density of 0.885. 



In Example 5, the VLDPE used was a copolymer of ethylene and hexene-1 having a melt index of 2.2 and a density 
of 0.889. 

In Example 6, the VLDPE used was a copolymer of ethylene and hexene-1 having a melt index of 2.2 and a density 
of 0.906. 

CONTROL B 

Example 1 as repeated with the same level of ingredients as in Examples 4-6 with the exception that a linear low 
density polyethylene (LLDPE) was substituted for the VLDPE and in the same amount. The LLDPE used in this Control 
was a copolymer of ethylene and octene-1 having a Mett Index of 2.5 and a density of 0.935. 

Films made from the formulation of Examples 4-6 and Control B were cast and embossed to yield an average post 
emboss film gauge of 30.5 |i (1 .2 mils) and drawn at an initial line speed of 254 cm/sec (500 ft/min). For each film, the 
line speed was gradually increased until the film tore. Table 2 reports the melt temperature of the composition exiting 
the extruder, the observation of Draw Resonance, the film thickness just before the film tore and the film speed at the 
time of tear 



TABLE 2 





Melt 
Temperature 


Draw 
Resonance 


Film Thickness 
at Tear 


Speed at 
Tear 




(°C) (°F) 




(V) (mil) 


cm/sec ft/min 


EX.4 


263 506 


None 


19.1 0.75 


411.5 810 


EX. 5 


262 504 


None 


14.5 0.5? 


541.5 1066 


EX.6 


265 509 


None 


17.8 0.70 


443.8 872 




Control B 


267 513 


Yes (Prior to 
305 cm/sec 
(600 ft/min)) 


17.0 0.67 


467.4 920 



As shown by the data in Table 2, none of the films made using formulations within the scope of this invention 
exhibited draw resonance prior to film tear, whereas the formulation of Control B exhibited draw resonance prior to 
draw speeds of305 cm/sec (600 ft/min). 

As indicated above, this invention also provides for laminar films of ABA construction wherein the A, or skin layers, 
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SI 8 T«TJ thiS inV8nti ° n ,f nd the B " or core laver - °™P™°s * Afferent polyclefin such as high density 
polyethylene. The following example illustrates the preparation of such a laminar film. 

EXAMPLE 7 

den^v i B J fi , r R min / ar 'a"" PrePar8d ^ COeXtrudin 9 a around U P- rec| aimed high density polyethylene having a 
densrty o .9616 g/cm3 and the composrtion of Example 1 containing a mixture of 70% by weight of VLDPE 25% bv 

S-F hrLr' ^ ■ 0f Pi9m6nt COnCentra,e " ThSSe matSria,S — C <~ d at270 6 toX 4-c 519 
to 526 F) through a coextrusion die at a rate of 101 .4 kg/hr (400 Ibs/hr) in a configuration such that the HDPE forced 

wZTco T miXtUre f0mled ^ Skln A laySrS - The reSUltant film had a thicknel of 30 5 u (1 2 " m 
wrth the core layer having th,ckness of 7,62 jx (0.30 mil )and each skin layer a thickness of 11.4 n (0.45 mil) 

CONTROL C 

Example 7 was repeated except that a linear tow density polyethylene (based on a copoVmer of ethylene and 
1-octene) was substituted for the VLDPE component of the skin layer formula ion. The LLDPE haTa melUndex of 2 n 

mil) and skin layer thickness of 11.4^(0.45 mil) each. ^ ,u,,w 
Properties of the resulting films are shown in Table 3. 

TABLE 3 



Film 


EX.7 


Control C 


CD-10% 


562 


672 


TD-Break (g/in) 


2668 


2247 


TD-Break (g/cm) 


1050.4 


884.6 


TD-Elong (%) 


702 


693 


MD-Break (g/in) 


3023 


1926 


MD-Break (g/cm) 


1190.2 


758.3 


MD-Elong (%) 


5B3 


396 


Dart Impact (g) 


198 


123 


Note: — 

CD-10% - Tensile strength at 10% Elongation 
TD-Break - Tensile strength at break(transverse direction) 
TD-Elong - Elongation at break (transverse direction) 
MD - Machine direction 



prrtofj? 0 "" Tab '! 3 - if" 11 " 3 ' film8 °' the Present inVention exhibit marked| y be « er Physical and mechanical prop- 
erties when compared wrth a comparable film containing a LLDPE instead of VLDPE in the skin layers. 



Claims 



1 . A polymer composition comprising a mixture of: 

a) 25 to 90% by weight, based on polymer content, of a copolymer of ethylene and a C 4 to C x alpha-monoolefin 
comonomer, sadcopo^mer having a density of from 0.88 to 0.925 g.cm*, a mett index offrom 0 5 to 7 5 dS 

7e£™~SzT" i0n " " 9r6a,er ^ 35 ** 3 C ° mP0Sitfonal breadth ind - 

11°1 0 7 T ^ b3S8d ° n P ° lymer COn,ent ' of a low to medium densitv xylene polymer having a 

density ,n the range of from 0.910 to 0.935 g/cm3. a melt index of from 0.5 to 20 dg/min, a Secular weight 
distribution above 3.5 and a compositional distribution breadth index of less than 70%. 

2. A method of reducing draw resonance during the production of polyolefin film materral comprising: 
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i) forming a polymer mixture in accordance with claim 1 ; 

it) mell extruding said mixture at a temperature of up to 288°C into a nip formed by a casting roll and a pressure 
roll, and 

iii) taking-up said film from said casting roll at a linear speed in excess of 254 cm/sec, 

3. A film prepared from the composition of claim 1 or the method of claim 2. 

4. The composition of any of the preceding claims containing from 50 to 80% by weight of component (a) and from 
20 to 50% by weight of component (b). 

5. The composition of any of the preceding wherein component (b) is a low density ethylene polymer havinq a density 
of above 0.915 g/cm3. 

6. The composition of any of the preceding claims wherein said component (b) is an ethylene polymer havinq a melt 
index of from 5 to 1 5 dg/min. . 

7. The composition of any of the preceding claims wherein said ethylene copolymer (a) contains from 4 to 1 5 mole 
percent of said comonomer. 

8. The composition of any of the preceding claims wherein said component (a) is a terpolymer comprising said co- 
polymer of ethylene and said C 4 to C 20 alpha-mono-olefin and an additional C 4 to C 20 alpha-olefin different from 
said alpha-mono-olefin. 

9. The film of claim 2 or 3 having a thickness in the range of from 12 u. to 52 u.. 

10. The film of claim 2 or 3 which is a monolayer film. 

11. The film of claim 2 or 3 which is a laminar film of ABA construction wherein each A layer comprises said mixture 
and said B layer comprises a different pofyolefin composition, 

12. The film of claim 11 wherein said B layer is HDPE or recycled HDPE. 

13. The film of claim 11 wherein said B layer comprises from 20 to 75% by weight of said film. 

14. An article of manufacture made from the film of claim 2 or 3. 

15i The process of claim 2 wherein said melt extrusion temperature is at least 246°C. 

16. The process of claim 2 wherein said casting roll has an embossed surface to provide a film having a matte surface. 
Patentanspruche 

1. Polymerzusammensetzung, die eine Mischung aus 

a) 25 bis 90 Gew.%, bezogen auf den Polymergehalt, von einem Copolymer aus Ethylen und einem C 4 - bis 
C 20 -a-Mono-olefin als Comonomer, wobei das Copolymer eine Dichte von 0,88 bis 0,925 g/cm 3 einen 
Schmelzindex von 0,5 bis 7,5 dg/Min, eine Molekulargewichtsverteilung von nicht groBer als 3,5 und einen 
Breitenindex der Zusammensetzungsverteilung von mehr als 70 % aufweist, und 

b) 10 bis 75 Gew.%, bezogen auf den Polymergehalt, von einem Ethylenpolymer mit niedriger bis mittlerer 
Dichte mit einer Dichte im Bereich von 0,910 bis 0,935 g/cm 3 einem Schmelzindex von 0,5 bis 20 dg/Min 
einer Molekulargewichtsverteilung uber 3,5 und einem Breitenindex der Zusammensetzungsverteilunq von 
weniger als 70 % umfaGt. 

2. Verfahren zur Verringerung der Reckresonanz wahrend der Herstellung von Polyolefinfolienmaterial, bei dem 

i) eine Polymermischung gemafl Anspruch 1 gebildet wird, 

ii) die Mischung bei einer Temperatur bis zu 288°C in einen Walzenspalt schmelzextrudiert wird, der durch 
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eine GieBwalze und eine Druckwalze gebildet wird, und 

iii) die Folie von der GieBwalze mit ein r Lineargeschwindigkeit Ober 254 cm/s aufgenommen wird. 

3. ' Folie, die aus der Zusammensetzung von Anspruch 1 Oder gemaG dem Verfahren von Anspruch 2 hergestellt ist. 

5 

4. Zusammensetzung nach einem der vorhergehenden Anspruche, die 50 bis 80 Gew.% der Komponente (a) und 
20 bis 50 Gew.% der Komponente (b) enthalt. 

5. Zusammensetzung nach einem der vorhergehenden Anspruche, bei der Komponente (b) ein Ethylenpolymer mit 
10 niedriger Dichte mit einer Dichte von uber 0,915 g/cm 3 ist. 

6. Zusammensetzung nach einem der vorhergehenden Anspruche, bei der die Komponente (b) ein Ethylenpolymer 
mit einem Schmelzindex von 5 bis 15 dg/Min ist. 

7. Zusammensetzung nach einem der vorhergehenden Anspruche, bei der das Ethylencopolymer (a) 4 bis 15 Mol. 
% des Comonomers enthalt. 

8. Zusammensetzung nach einem der vorhergehenden Anspruche, bei der die Komponente (a) ein Terpolymer ist, 
das das Copolymer aus Ethylen und dem C 4 - bis CgQ-a-MonooIefin und einem zusatzlichen C 4 - bis C 2 o-a-Olefin 

2Q ist, das von dem cc-Monoolefin verschieden ist. 

9. Folie nach Anspruch 2 oder 3 mit einer Dicke im Bereich von 12 |im bis 52 um 

10. Folie nach Anspruch 2 Oder 3, die eine Einschichtfolie ist. 

25 

11. Folie nach Anspruch 2 oder 3, die eine Schichtenfolie mit dem Aufbau ABA ist, in der jede Schicht A die Mischung 
umfaQt und die Schicht B eine andere Polyolefinzusammensetzung umfaBt. 

1 2. Folie nach Anspruch 11, bei der die Schicht B HDPE oder Recycling-HDPE (HDPE aus der Attkunststoffverwertung) 
30 ist. 

13. Folie nach Anspruch 11, bei der die Schicht B 20 bis 75 Gew.% der Folie umfaGt. 

14. Aus der Folie gemaB Anspruch 2 oder 3 hergestellter Fertigungsgegenstand. 

15. Verfahren nach Anspruch 2, bei der die Schmelzextrusionstemperatur mindestens 246° C betragt. 

16. Verfahren nach Anspruch 2, bei der die GieBwalze eine gepragte Oberflache aufweist, um eine Folie mit einer 
matten Oberflache zu liefern. ' 



35 



40 



45 



Revendicatlons 

1. Composition de polymere comprenant un melange de 



a) 25 a 90 % en poids, par rapport a la teneur en polymere, d'un copolymere de l'6thylene et d'une a-monoo- 
I6fine en C 4 a C 2 q comme comonomere, ce copolymere ayant une density de 0,88 a 0,925 g/crh 3 , un indice 
d'6coulement a I'etat fondu de 0,5 a 7,5 dg/minute, une distribution des masses moleculaires non sup£rieure 
a 3,5 et un indice de largeur de la distribution de la composition superieur a 70 %, et 
50 b) 10 a 75 % en poids, par rapport a la teneur en polymere, d'un polymere de ethylene de density basse a 

moyenne ayant une densite dans I'intervalle de 0,910 a 0,935 g/cm 3 , un indice d'6coulement a I'etat fondu de 
0,5 a 20 dg/minute, une distribution des masses moteculaires sup6rieure a 3,5 et un indice de largeur de la 
distribution de la composition inferieur a 70 %. 

55 2. Proc6d6 de reduction de la resonance d'6tirage au cours de \a production d'une matiere pour film de polyol^fine 
comprenant 

i) la formation d'un melange de polymeres conform6ment a la revendication 1 ; 
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ii) ('extrusion d ce melange a I'etat fondu a une temperature allant jusqu* 288 °C dans I'espace forme oar 
un rouleau enducteur et un rouleau presseur, et ^ p 

sLonde Ul8ment d6 09 fi ' m Pr ° Venant de CS r0U,eau 9ndu cteur a une Vitesse lineaire depassant 254 cm/ 

3. Film prepare a partir de la composition selon la revendication 1 ou du precede selon la revendication 2. 

4. Composition selon I'une quelconque des revendications precedentes, contenant de 50 a 80 % en poids de cons- 
tituant (a) et de 20 a 50 % en poids de constituant (b). . 9 

6 ' SS^ElT 'T qU f 0n ? Ue d6S revendications PrtcWentes. dans laquelle le constituant (b) est un po- 
lymere del ethylene basse densite ayant une densite superieure a 0.91 5 g/cmS. . 

6. Composition selon I'une quelconque des revendications precedentes, dans laquelle ce constituant (b) est un do- 
lymere de 1'ethylene ayant un indice d'ecoulement a I'etat fondu de 5 a 1 5 dg/minute. . 

7. imposition selon I'une quelconque des revendications precedentes, dans laquelle ce copohymere de I'ethylene 
(a)contientde4a15moles%dececomonomere. f~y o.eae lemyiene 

8. Composition selon I'une quelconque des revendications precedentes. dans laquelle ce constituant (a) est un ter- 
polymere comprenantce copolymers de I'ethylene et cette a-monoolefine en C 4 a C* et une SSSnTj^ i 
C 20 supplemental differente de cette a-monoolefine. 4 

9. Film selon la revendication 2 ou 3, ayant une epaisseur dans I'intervalle de 12 micrometres a 52 micrometres. 

10. Film selon la revendication 2 ou 3, qui est un film monocouche. 

11. Film selon la revendication 2 ou 3, qui est un film laminaire de structure ABA, dans lequel chaque couche A 
comprend ce melange et cette couche B comprend une composition de polyolefine differente. 

12 ' hailed 11 ' danS ,eqUel ^ °° UCh8 B eSt dU P °^ thyl6ne hau,e dens «° ou d " P^thyl^ne 

13. Film selon la revendication 1 1 , dans lequel cette couche B comprend de 20 a 75 % en poids de ce film. 

14. Article manufacture fabrique a partir du film selon la revendication 2 ou 3. 

15. Procede selon la revendication 2, dans lequel cette temperature d'extrusion a I'etat fondu est d'au moins 246 »C. 
16 ' !^^:r W,0n * ^ ^ ** r ° U,eaU endUCteUr * U " 6 SUrtaCe ^ ^ *™ - 
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